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With clinical purposes, in human, many epigenetic studies address sexual 1 0 4 dimorphism, for example, in brain, showing differences in the methylation levels Gonads are immune-privileged sites as they need to prevent immune responses 1 1 5 against meiotic germ cells (Maddocks and Setchell, 1990) . Immune cells present 1 1 6 sexual steroid receptors not only in mammals (Kovats et al., 2010) but also in fish 1 1 7 (Chaves-Pozo et al., 2018) . Thus, sexual steroids regulate the immune system in 1 1 8 addition to classical reproduction-related functions in vertebrates. In fish, 1 1 9 immunotoxicology field has developed more of the research concerning the 1 2 0 interactions between the reproduction and the immune systems because large number 1 2 1 with an appropriate density levels (8 fish/L) to avoid induced masculinization (Ribas (Haider et al., 2017) . From the targeted CpG sites, only those that showed coverage 2 2 8 >10 times were retained for statistical analysis. Raw sequencing data was submitted 2 2 9 in the NCBI with the accession number: GSE134291. Gene expression analyses were carried out with half of the gonadal tissue from the 2 3 3 same individuals that were used for methylation analysis except for two fish per sex 2 3 4 in which no more samples were available. RNA was extracted with chloroform by procedures. Quality of the RNA was measured by ND-1000 spectrophotometer 2 3 7 (NanoDrop Technologies) and quality was checked on a 1% agarose gel. By with Eva Green chemistry (87H24-001; Cultek), being the cycling parameters: 50°C 2 4 4 for 2 min, 95°C for 10 min, followed by 40 cycles of 95°C for 15 s and 60°C for 1 gene expression study are shown in Table S2 . All statistical analyses were carried out using R software (v. 3.4.4). Data were 2 5 2 expressed as mean ± SEM and the differences were considered significant 2 5 3 when P < 0.05. Graphs were generated either by using the ggplot2 package (v. 3.1.0) 2 5 4 (Wickham, 2016) or Sigma Plot (v. S13.0). test and, when normality was not followed, methylation proportions logit 2 6 1 transformed and a robust non parametric two-way ANOVA was applied by using the 2 6 2 WRS2 package (v. 0.9.2) (Mair and Wilcox, 2016). Levene's test, respectively and significance between two groups was analyzed by t- The total number of read-pairs that passed the Illumina filter for all 20 samples 2 7 5 ranged between 30,000-243,000 read-pairs with an average of 97894.7 ± 47209.8 2 7 6 (mean ±SD) and the bisulfite conversion rate was >99.5% for all samples producing passed the quality controls and were within the accepted thresholds. Global methylation were significantly higher in testes than ovaries of adult zebrafish 2 8 2 for IL1β (P < 0.001) and Casp9 (P < 0.05) genes ( Fig. 2A and Fig.3A) . The percent 2 8 3 levels for IL1β were 89.7 ± 3.8 and 61.4 ± 5.5 in testes and ovaries, respectively and 2 8 4
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for Casp9 were 0.62 ± 0.04 and 0.56 ± 0.12 in testes and ovaries, respectively. In IL1β, eight out of nine analyzed CpGs showed significant differences of the 2 8 7 methylation levels between ovaries and testes (P < 0.001) (Fig.2B ). Only CpG9 was 2 8 8 not significant. In Casp9, four out of nineteen CpGs showed significant difference in 1 3
Correlations methylation vs. gene expression
Negative correlation patterns between methylation and gene expression levels were 3 0 1 observed for both IL1β and Casp9 genes in testes and ovaries of adult zebrafish, 3 0 2 though no significance differences were obtained (Fig. 5 ). The strongest correlation 3 0 3 was found in the testes for IL1β gene (ρ = -0.5). which the innate response is the essential immunity to cope immune challenges innate response is the earliest immune mechanism characterized by being nonspecific Interleukins constitute a large group of cytokines involved in the specific immune Atlantic salmon (Salmon salar) showed that stress response together with immune responses (Uren Webster et al., 2018) . In zebrafish, viral infections showed that 3 6 6 histone modification was able to increase methylation levels of the gene promoters 3 6 7 associated with innate immune response in head kidney, liver, spleen and heart 3 6 8 (Medina-Gali et al., 2018) . Surprisingly, to our knowledge, no data on epigenetic 3 6 9 mediating infections in the immune system in the fish gonads are currently found. In tilapia, genome-wide methylation analysis identified sexually dimorphic Anastasiadi, D., Vandeputte, M., Sanchez-Baizan, N., Allal, F., Piferrer, F., European sea bass, a fish with mixed genetic and environmental sex determination.
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